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DEPLOYING A CABLE THROUGH A GUIDE CONDUIT IN A WELL 

Background of the Invention 

The invention relates to a method of deploying a 
fibre-optical cable or other power and/or signal 
transmission cable through a pre-installed guide conduit 
5 in a well. 

It is known to pre-install a small guide conduit in 
the production tubing or in the production tubing/casing 
annulus of a well and to subsequently pump a fibre 
optical cable down through the guide conduit. 
10 However , well equipment, such as a downhole 

electrical submersible pump (known as M ESP") or a 
downhole safety or control valve may make it difficult or 
even impossible to install such a guide conduit. 

The present invention aims to overcome the difficulty 
15 of installing a fibre optical or other cable and guide 

conduit in a well which may contain equipment such as an 
ESP or downhole valves. The present invention also aims 
to install a guide conduit and cable such that the risk 
of damage to the cable during the lifetime of the well is 
20 minimized. 

Summary of the Invention 

The method according to the invention comprises the 
steps of: 

installing an upper part of the guide conduit 
25 permanently in the well such that it extends alongside 

the outer surface of a casing string between a wellhead 
and an outer component of a guide conduit connector which 
is located near a lower end of the casing string and 
which forms a port opening in the inner surface of the 
30 casing; 
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installing a lower part of the guide conduit in the 
well such that it extends alongside the outer surface or 
is an integral part of the liner string down from an 
inner component of a guide conduit connector which is 
5 located near an upper end of the liner string and which 

forms a port opening in the outer surface of the liner; 

aligning the inner and outer components of the guide 
connector with each other; and 

inserting the power and/or signal transmission cable 
10 through the thus interconnected upper and lower parts of 

the guide conduit. 

Accordingly the upper part of the guide conduit does 
not form an obstacle for any operation or maintenance 
activity in the well since the guide conduit is usually 
15 embedded in a cement body that fixes the casing in the 

wellbore and the cable contained in the guide conduit is 
well protected against damage. 

Preferably, the outer component of the guide conduit 
connector forms a profiled tubular receptacle near the 
20 lower end of the casing string and the inner component of 

the guide conduit connector forms a profiled cylindrical 
surface on the outer surface of the liner near a liner 
hanger which in use is suspended within the casing and 
wherein the inner and outer components of the guide 
25 conduit connector are provided with orienting means to 

orient the inner component in a predetermined angular 
orientation within the outer component such that said 
port openings are in alignment with each other. 

To enable a smooth insertion of the cable through the 
30 guide conduit it is preferred that the guide conduit only 

has a smooth curvature at the location of the guide 
conduit connector . 

To this end it is preferred that the port openings of 
said inner and outer components of the guide conduit 
35 connector define in use a central axis which intersects a 
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longitudinal axis of the casing string and liner hanger 
assembly at an acute angle. 
Description of a preferred embodiment 

The invention will be described in more detail with 
reference to the accompanying Fig. 1, which is a 
longitudinal sectional view of a well which is equipped 
with a fibre optical cable and split guide conduit 
according to the invention. 

The well shown in Fig. 1 has a wellhead 1 in which a 
casing 2 is suspended by means of a casing hanger 3. The 
casing 2 is cemented in the wellbore 4 by means of an 
annular body of cement 5. 

The casing 2 is provided near its lower end with a 
profiled tubular receptacle 6 in which a profiled 
cylindrical inner component 7 of a guide conduit 
connector is suspended which forms part of a liner 8. 

A sand screen 9 is arranged at the lower end of the 
liner 8 and in use oil, gas and/or water flows through 
the sand screen 9 into the liner 8 . 

A fibre optical cable 11 in which a set of 
multisensors (not shown) is incorporated for measuring 
pressure, temperature and composition of fluid flowing 
through the screen 9, passes through a guide conduit of 
which the upper end 12 passes through the annular cement 
body 5 surrounding the casing string 2. Alternatively the 
fibre optical cable 11 itself forms a multisensor by 
virtue of the dependency of the light transmission 
characteristics of the cable 11 on pressure, temperature 
and fluid composition. In this way the entire length of 
the well can be equipped with sensors for monitoring the 
said parameters. 

The lower part 13 of the guide conduit extends 
between the inner component 7 of the guide conduit 
connector and the sand screen 9. The upper and lower 
parts 12 and 13 of the guide conduit are interconnected 
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by the guide conduit connector 6, 7. The tubular outer 
component of the connector comprises a bore 14 in the 
tubular receptacle 6. The cylindrical inner component 7 
of the connector comprises a bore 15. 
5 The bore 14 in the outer component 6 of the guide 

conduit connector terminates as a port opening 16 in the 
cylindrical inner surface of the outer component 6 and 
the bore 15 in the inner component 7 of the connector 
terminates as a port opening 17 in the cylindrical outer 

10 surface of said inner component 7. 

To ensure that the port openings 16 and 17 are 
aligned the inner component 7 of the guide conduit 
connector is equipped with a series of profiled dogs 18 , 
which orient said inner component 7 automatically at a 

15 pre-determined angular orientation inside the outer 

component 6 . 

For the sake of clarity of the drawing a large 
annular spacing is shown between the inner and outer 
components 6 and 7 of the connector. However, it will be 

20 understood that in practice this clearance will be 

minimal and be limited to less than a few millimetres 
only. 

In order to sealingly secure the liner 8 in the 
casing 2 a liner hanger and packer assembly 20 is 

25 arranged at the upper end of the liner 8. Furthermore, 

sealing rings 21 are arranged at the upper and lower ends 
of the cylindrical outer surface of inner component 7 of 
the conduit connector to provide a fluid seal between the 
annulus present between the cylindrical surfaces of the 

30 inner and outer components 6 and 7 of the guide conduit 

connector and the rest of the wellbore so that the fibre 
optical cable 11 can be easily pumped from the upper 
part 12 of the guide conduit via bores 14 and 15 in the 
guide conduit connector components 6 and 7 into the lower 

35 part 13 of the guide conduit. 
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CLAIMS 

1. A method of deploying a power and/or signal 
transmission cable through a pre-installed guide conduit 
in a well f the method comprising: 

installing an upper part of the guide conduit 
5 permanently in the well such that it extends alongside 

the outer surface of a casing string between a wellhead 
and an outer component of a guide conduit connector which 
is located near a lower end of the casing string and 
which forms a port opening in the inner surface of the 
10 casing; 

installing a lower part of the guide conduit in the 
well such that it extends alongside the outer surface or 
is an integral part of a well liner string down from an 
inner component of the guide conduit connector which is 
15 located near an upper end of the liner string and which 

forms a port opening in the outer surface of the liner; 

aligning the inner component with the outer component 
of the guide conduit connector; and 

inserting the power and/or signal transmission cable 
20 through the thus interconnected upper and lower parts of 

the guide conduit . 

2. The method of claim 1, wherein the outer component of 
the guide conduit connector forms a profiled tubular 
receptacle near the lower end of the casing string and 

25 the inner component of the guide conduit connector forms 

a profiled cylindrical surface on the outer surface of 
the liner near a liner hanger which in use is suspended 
within the casing string and wherein the inner and outer 
components of the guide conduit connector are provided 

30 with orienting means to orient the inner component in a 

predetermined angular orientation within the outer 
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component such that said port openings are in alignment 
with each other. 

3. The method of claim 2, wherein the port openings of 
said inner and outer components of the guide conduit 
connector define in use a central axis which intersects 
longitudinal axis of the casing string and liner hanger 
assembly at an acute angle, 

4. The method of claim 1, wherein the power and/or 
signal transmission cable is a fibre optical cable. 



WO 02/06625 



PCT/EP01/07691 




INTERNATIONAL SEARCH REPORT 



Intc ial Application No 

PCl/tP 01/07691 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 E21B17/02 E21B47/12 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 E21B 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data, TULSA 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0 721 053 A (SHELL INT RESEARCH) 
10 July 1996 (1996-07-10) 
column 3, line 9 - line 32 

EP 0 964 134 A (SCHLUMBERGER SERVICES 
PETROL ; SCHLUMBERGER TECHNOLOGY BV (NL); 
SCH) 15 December 1999 (1999-12-15) 
column 6, paragraph 26 - paragraph 27 

US 5 233 304 A (HUBANS CHRISTIAN) 
3 August 1993 (1993-08-03) 
column 3, line 29 - line 37 



1-4 



1-4 



1-4 



□ 



Further documents are listed in the continuation of box C. 



ID 



Patent family members are listed in annex. 



* Special categories of cited documents : 

"A* document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international 
filing date 

*L" document which may throw doubts on priority c)aim(s) or 
which \s cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority dale claimed 



*T' later document published after the international Wing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

'X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

'Y* document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
In the art. 

'&* document member of the same patent family 



Date of the actual completion of the international search 



27 September 2001 



Date of mailing of the international search report 



04/10/2001 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patenllaan 2 
NL - 2280 HV Rijswtjk 
TeL (+31-70) 340-2040, Tx. 31 651 epo nL 
Fax: (+31-70) 340-3016 



Authorized officer 



Garrldo Garcia, M 



Form PCT/1SA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 

information on patent family members 



Intet 



tnal Application No 

PCT/EP 01/07691 



Patent document 
cited In search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



EP 0721053 



10-07-1996 



EP 
BR 
CA 
DE 
DE 
DK 
WO 
EP 
NO 
RU 
US 



0721053 Al 
9606966 A 
2208661 Al 
69600520 Dl 
69600520 T2 
800614 T3 
9621085 Al 
0800614 Al 
973088 A 
2149261 CI 
5745047 A 



10- 07- 
04-11- 

11- 07- 
17-09- 
28-01- 
28-06- 
11-07- 
15-10- 
02-07- 
20-05- 
28-04- 



1996 
1997 
1996 
1998 
1999 
1999 
1996 
1997 
1997 
2000 
1998 



EP 0964134 A 15-12-1999 6B 2338253 A 15-12-1999 

EP 0964134 A2 15-12-1999 
NO 992879 A 13-12-1999 



US 5233304 


A 


03-08-1993 FR 


2654521 Al 


17-05-1991 






AT 


96233 T 


15-11-1993 






AU 


644818 B2 


23-12-1993 






AU 


6581190 A 


23-05-1991 






CA 


2029938 Al 


16-05-1991 






DE 


69004059 Dl 


25-11-1993 






DK 


433110 T3 


07-03-1994 






EP 


0433110 Al 


19-06-1991 






NO 


176334 B 


05-12-1994 






OA 


9271 A 


31-08-1992 



Form PCT/1SA/210 (paieni tam9y arm) {July 1932) 



